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Preliminary Study 
Small Boilers in the Headquarters Ruilding 
and the Printing §& Photography Building 


Background 


As worldwide interest in enerysy has changed bec:cise cf 
the rising cost and questionable aviilebility of oil, the 
economical approaches to the efficient use of energy have 
expanded. While the thrust of past efforts was to design 
and maintain power plants to meet demands efficientilv, a new 
parameter includes expenditures for various sizes of equip- 
ments to meet limited special conditions. Such expeditures 
would not have been economically justified prior to the oil 
crisis. 


To increase steam production clficiency in the tHead- 
quarters area, studies have been made ind projects line hen 
designed to take advantage of the available resources, An 
carly study examined the feasibility o! generating steam by 
burning the refuse from the classified waste disposal systems. 
Though initial information appeared promising, the final 
conclusion was that it took more energy te burn the refuse 
to make steam than it took to make steam without the refuse. 


A study was made to determine if a smaller boiler could 

be placed in the Powerplant to provide steam more et berent i 
during late spring through carly fall when steam requirements 
were less. The small boiler could also be fired in concert 
with one or more of the existing large boilers to efficiently 
satisfy peak requirements. The study indicated that such a 
project would be effective in conserving energy and a design 
for this work is now near completion. 


LI. Requivement 
To this point, the steam conservation efforts have been 
targeted at the Powerplant. Since the Powerplant and the 
huildings served by the Powerplant are remoted from cach 
other, steam transmission Tincs are required to provide 
service. While new steam lines are being designed to 
replace existing lincs and provide redundant transmission 
facilities, any steam line will radiate some amount of heat 
regardless of the insulation. This amount is rather constant 
and is a function of the properties ef the insulation. 
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During winter operation, the brildines use ai amont  f heat 
that is relatively large compared to the heat that is lost 
through the transmission lines, since the lines are designed 
to handle the greatest heating requitewent. During summer 
when the heating necds are tess, the heat Jost through the 
transmission lines is theoretically cents slightly less than 
in the winter. Since the steam used ha: dropped signifi- 
cantly while the transmission le-ve has almost romained 
constant, the transmission Jose now becomes a significant 
part of the overall summer steam Toad, 

The requirement then is to determine if there is an 
economically efficient way to operate the Headquarters 
complex during some summer period so that the Powerplant's 
steam equipment and transmission lines can be secured and 
some energy saved. 


ILlt. Discussion 


ties, the Headquarters Building and the Printing §& Phote- 

graphy Building. As both have sitgniticantly different 

functions and equinment, thev will be discussed separately. 
l , ; I 


A. Steam is supplicd in quantity to twe main facili 
* 


1. Headquarters 


The main uses of steam in the summer are 
for operating cafeteria equipment and for heating 
water fer comnlore racili ties mm fori in. tape 
processors. A small amount ts used for humidity 
control]. The film proecessor and humidifier steanr 
loads are individually smal) and scattered. They 
could probably be satisfied bv individual electric 
hot water heaters and portable humidifiers. The 
hot water for comfort facilities can probably he 
secured during this period. An exception would 
be the medical facility on the first floor and 
then an eclectric hot water heater could be 
installed. 


The cafeteria steam load is large and con- 
centrated. The utility room under the cafeteria 
kitchen: conteinsancoold “an srid) an old ehilter, 
either of whicl: ces be reneyed> to provide 
spuce CONVENT Cnt fo Phe -exi Ling sbescw alistri- 
bution station for a boiler of sufficient size 
for the cafeteria. Vhe exhaust stack could be 
run vertically in the seuth courtyard. The 
boiler could be fired usines the same propane 


--Approved For Release 2007/01/08 : CIA-RDP85-00988R000500030031-1 


gas line now used for the classified waste 
incinerator. The beiler would be fired at a 

low 15 pounds per square inch pressure setting, 
eliminating the need for an additional operator. 


The disadvantage is that there would be no 
quick backup should the smal} boiler fail since 
the Powerplant boilers and the transmission lines 
would be cool. The estimated time to start the 
Main boilers, heat the fransmission lines and 
‘supply steam would be hetween cight and ten 
hours assuming that the steam system is not 
in some maintenance or repair status. 


Printing & Photography Building 


Steam is used in the Vrinting §& Photography Build- 
ing to provide hot water for film processors, chemical 
mixing operations, comfort facilities and for temperature 
and humidity control. All of these needs arc important to 4 
printing and photography facility. All of these needs could 
be handled -by a small boiler located in the basement of the 
Printing & Photography Building in available space conven- 
ient to the existing steam station. The exhaust stack could 
be routed vertically through the first floor and roof. The 
‘boiler could be oil fired with oil being supplied by @ pipe 
line between the boiler and the existing fuel tanks at the 
Powerplant. 


The disadvantage is again the loss of the boiler 
and the eight to ten hour minimum period before steam could 
be supplied from the Powerplant. 


oF The heat lost through the existing transmission 
lines would be difficult to determine accurately without 
outside assistance as the piping is in questionable condi- 
tion as evidenced by a GSA project, estimated at more than 
$1,000,000, to replace it and some chilled water lines. 
However, by comparing the June fuel oi] consumption rate 
with the maximum firing rate of the two small boilers 
discussed above, an estimated saving of between 22,000 
vallons and 37,000 gallons of fuel oil could be realized for 
the period of July and August. 


De The cost of installing the two boilers is esti- 
mated to be in the $110,000 to $125,900 ranee in the 
KY 79-80 period. The cost to install electric hot water 
heaters has been discussed with the GSA Langley Buildings 
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steam Generating bfirciency 


To reduce fuel costs to a minimum, the steam vousratiog 
equipment should operate at or near maximum efficiency on a 
continuous basis. Toward that goal, the steam requirements 
have been divided into operational modes consistent with 
seasonal loads and have been phased assuming that additional 
equipment is placed for maximum ecfficiency. 


1. Phase I 


Phase J is the present opecraticaal mode whereby all 
steam is produced by one or more of the three large boilers 
in the Powerplant. The steam that is produced is supplied 
to the various campus buildinys via steam transmission 
lines. 


beg Phase JI 


Phase If assumes the installition of a small boiler 
(less the half of the capacity of one large boiler) tn the 
Powerplant. This small boiler is sized to be efficient over 
a five month, late spring through early fall, period. It can 
also. be used during those winter periods when the load 
requirement would fall within a range where the combination 
of one large boiler plus the small] hoiler would be more 
efficient that than the combination of two large boilers. 
The energy savings result first from matching the cquipment 
capabilities to the load. Second, the new boiler incorpo- 
rates more automatic controls as well as improved technology 
and design to eliminate the effects of presently performing 
some manual operations and to reduce the impact of operator 
error or judgment. 


The operating efficiency of the boilers has recently 
ranged from a high of 81 percent in January to a low of 
70 pereent in May. For the purpose of computing a fuel 
saving it 1S assumed that the average summer efficiency 
without the new boiler is 74 percent, that the efficiency 
with the new boiler will be between 89 percent and 82 per- 
cent, and that the average steaming rate will be 13,000 
pounds of steam per hour. fhe expected savings under these 
assumptions should be between 30,000 pvallons and 45,000 
gallons of No. 6 fuel of1 for the summer period of May 
through September. 
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Phase III 


Phase: 1-11). assumes tao anette, of -siwrtl boeuke vs 
Jecated in individual buildings instesd ef in the Power 
plant. These individual boilers ere steed apeinet 1, at 
summer loads. During a Phase [il operation, the 
and the campus transmission lines would be secured. 
energy. savings would result from further matching of 
additional equipment to a reduced load and rem uot pro- 
ducing the heat normally Jost from the Powerplant equipment 
and the transmission lines. The eneres savine beyond 
Phase ‘Il is estimated to be between 5,520 and 24,400 gallons 
of No. 6 fuel oi]. The estinated saving if Phase IT were 
‘not implemented was previously estimated to be hetween 
22,500 and 37,200 gallons 6f Now @ fuel ot by 


The above three phases represent a plan of preeressive 
refinement of steam conservation. Phase If is the result of 
a detailed study by an independent ensinecring company. It 
represents an addition to the primary steam venerat ing 
equipment in the Powerplant.to maximize the operating 
efficiency of that ticility, and 1% ia an fumed projeet with 
design nearly complete. The third phase is the result of 
trvtng to determine if there is any way to go beyond "hase 
TT and achieve additional savings. While Phase TTI his not 
heen studied in. the same detail as hase F), the pret iaiiany 
examination indicates that additional cnergy soving way be 
rei lized by reducing Sono stein -ervice ty che Wealqung ters 
and Printing § Photovraph. Buitdines and by installinyw. small 
bot lers: aid Clectric hat water heetters. hier seater cannet 
be reduced. This third phase should continue toa be cxamine st, 
probably by GSA because ef their mere privmary rete in operat - 
ing the Headquarters facilities. , 


A bar chart illustrating the three phases described 
hove is attached. 
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Ficld Office personnel, and it was agreed that GSA would 
attempt to fund the cost of the hot water heater instal - 
Jations in the Headquarters Building. 


Es One building that has not been discussed is the 
Motor Pool. Ths facility normally uses hot water for com- 
fort facilities and showers but as an energy saving measure 
the steam to this facility its presently secured for the 
summer. 


IV. Conclusion and Recommendations 


It appears that the installation of a small boiler in 
Printing § Photography Building and the installation of a 
small boiler and an assortment of electric hot water heaters 
and humidifiers in the Headquarters Puilding could be an 
energy saving project. 


The General Services Administration is the operator of 
the Headquarters complex and is the primary agency to make 
such energy oriented changes or alterations to the physical 
plant as this study addresses. It is, therefore, recom- 
mended that the GSA be advised of this preliminary study so 
that it may be examined in more detail by their engineers 
and incorporated in their energy conservation programs as 
appropriate. 


Phase One: Present 


One or more large 
boilers in the power 
plant. 


Phase Two: Add small 
boiler to the power 
plant. 


Phase Three: Add Bid 
boilers and elec. hot 
water heaters. 
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